Cellular mechanisms of hypertension and atherosclerosis: hypoxia-induced lipid accumulation in cultured vascular smooth muscle cells from the stroke-prone spontaneously hypertensive rat.
The effects of hypoxia on the lipid metabolism of cultured vascular smooth muscle cells from stroke-prone spontaneously hypertensive rats (SHRSP) were examined. The total cholesterol in smooth muscle cells cultured with hyperlipidaemic serum reached higher levels under hypoxic conditions (3.5% O2, 5.0% CO2, 91.5% N2) than under normal conditions (20% O2, 5.0% CO2, 75% N2). In normal serum, cholesterol increased slightly under hypoxic conditions. No difference was noted in cholesterol synthesis from [14C]-acetic acid. Triglyceride levels in smooth muscle cells cultured with hyperlipidaemic serum and normal serum were significantly increased compared with fetal calf serum. The increase in triglyceride levels was inhibited markedly under hypoxic conditions. Triglyceride synthesis induced by normal serum in the hypoxic cells was decreased compared with control cells. The metabolic rate of triglyceride did not differ between the two. These results indicate that hypoxic conditions accelerate the cellular uptake of cholesterol, an initial step in atherogenesis.